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Equipment for treatment of rice seeds by laser radiation is designed. The equipment was tested in Emzun
(DPRK) with different varieties of rice, namely, Pyongyang 49 and Pyongyang 20. As a result of the laser
treatment, the germination of the rice seeds was increased on average by 10e16%, whereas the incidence
of seeds was decreased.
Copyright © 2016, Far Eastern Federal University, Kangnam University, Dalian University of Technology,
Kokushikan University. Production and hosting by Elsevier B.V. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).11. Introduction
Over the course of history, the problem of crop production ef-
ﬁciency has remained relevant. The experience in agricultural
production shows that under modern rapidly changing environ-
mental conditions, epigenetic methods are preferable, which
consist of gene expression control without changes to the genetic
programme of living organisms.
Electromagnetic emission of the visible spectrum, i.e., light, is
costly, but it is technologically effective and environmentally
safe.
In crop production, the application of coherent light allows for
the improvement of the environmental conditions of agro-
cenosises, thereby increasing product quantity and quality and
reducing production costs [1e4]. This paper presents a device in
which laser radiation is used to increase the functional activity of
rice seeds.
This paper presents equipment and methodology for rice seed
treatment with laser radiation and demonstrates its operating
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Fig.1 represents a ﬂow diagram of the device used for increasing
the functional activity of rice seeds by laser radiation. The treat-
ment is performed by means of equipment consisting of a box for
rice seeds, 1; a radiation unit, 2; a collimator, 3; and a device for
treatment of rice seeds with laser radiation, 4. To increase the speed
of seeds through the radiation block, they are not fed with a feed
screw but, rather, are fed using a free-falling method.
Fig. 2 represents a schematic diagram of a device for seed
treatment with laser radiation. The device consists of a recharging
unit, 1; a battery bank, 2; a voltage stabilization unit, 3; a squaring
unit (square-pulse generator), 4; and a radiating unit, 5.2
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Fig. 1. Flow diagram of the device for rice seed treatment.
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Fig. 2. Schematic diagram of the device for seed treatment with laser radiation.
Table 1
Technical speciﬁcations.
Characteristic Value
Radiation wavelength, nm 650
Radiation frequency, Hz 5000
Average radiation power, mW 5
Power consumption, W 2
Equipment weight, kg 15
Overall dimensions, mm 600  500  1200
Capacity, tons/hour 1
C. San Zin et al. / Paciﬁc Science Review A: Natural Science and Engineering 18 (2016) 107e108108A semiconductor laser diode (l ¼ 650 nm) was selected as the
radiation source, which generates within the wavelength interval
of 600e690 nm, i.e., the higher plant action spectrum [1].
Batteries are connected in series to obtain a voltage of 7.6 V. The
voltage from the battery bank reaches the stabilizer, at which point
a stabilized voltage of 5 V is formed. This voltage is supplied to the
squaring unit connected to the laser diode. Batteries are charged
with the recharging unit.
The radiation sources are made dustproof, which allows for
device operation under conditions of heavy dustiness.
The designed equipment features high reliability and easy
operation and does not require highly skilled personnel.
The basic characteristics of the device are given in Table 1.
The designed device was tested in 2012e2013 in Emzun (DPRK)
with two strains of rice, namely, Pyongyang 49 and Pyongyang 20,
and its efﬁciency was veriﬁed. As a result of the laser treatment,
germination of the rice seeds increased on average by 10e16%,
whereas the incidence of seeds decreased. Crop analysis revealed
the following: ripeness increased on average by 10%; the number ofseeds in one spikelet increased by 10e12%; the net weight of 1000
seeds in terms of overdry weight increased by 7%.3. Conclusion
Thus, the application of coherent radiation for rice seed treat-
ment allows for a substantial increase in seed yield.References
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